1/16 




2/16 



c 




1 23456789 



Operating time (minutes) 
FIG. 2A 



C02 



so 2 



NO 



N 



-211 



210 



213 



Mixer 



Toluene 



r 

214 

212 

0~5°C 



FIG. 2B 



3/16 



■Composition of Model Exhaust Gas 



Composition 


Concentration 


N 2 vol % 


98 ! 


CO 2 vol % 


2 


NO vol ppm 


60 


SO 2 vol ppm 


60 



FIG. 2C 




Toluene temperature[°C] 



FIG. 2D 



4/16 



244 



C02(15%) 
N2(85%) 
|~248 " 



Coolant inlet 
(Liquid nitrogen) A. 
246 y 



Coolant outlet 



246- 




z 24 



E 



248 
244 
I 




FIG. 2F 



5/16 




FIG. 2G 



7/16 



90 




123456789 



Operating time (minutes) 
FIG. 4A 



C02 



so 2 



NO 



N2 



-411 



410 



413 



Mixer 



Toluene 



414 

—412 
0~5°C 



FIG. 4B 



8/16 



•Composition of Model Exhaust Gas 



Composition 


Concentration 


N 2 vol % 


98 


CO 2 vol % 


2 


NO vol ppm 


60 


SO 2 vol ppm 


60 



FIG. 4C 




Toluene temperature[°C] 



FIG. 4D 



9/16 



N2 



444 



C02(15%) 
N2(85%) 

| 448" 



L/ooianx: iniex _o, 
(Liquid nitrogen) 

A AG s 



I 449 ^ | 448 



Coolant outlet 




j O Dry ice 
442 

FIG. 4E 



447 



442 




FIG. 4F 



10/16 




FIG. 4G 



11/16 





FIG. 6 




13/16 



C 



START 







► 


Close ail valves 






Coolant starts to flow 






Gas starts to flow 



I 



Dry ice precipitates 

i 



Gas exhaust 



NO 



< 



Amount of precipitated 
dry ice has reached 
a preset amount? 



YES 



y 



S801 
S802 
S803 

S804 
S805 

S8O6 
S807 



I Close container 10 air-tightlyl /S8O8 

I W 

| Stop flow of coolant | /S809 



Heat medium starts to flow | /S810 



Dry ice starts to vaporize 



S81 1 



Carbon dioxide starts to condense 



NO 



< 



S81 2 



All carbon dioxide 
has vaporized? 



YES 

| Discharge liquid carbon dioxide 



NO 



< 



c 



i 




Process finished? 




YES 



END 



3 



FIG. 8 



14/16 




FIG. 9 



15/16 




*1 Jc3 Reversible 

Q^j j jo-J heat exchanger 



^1- 




16/16 



1102' 



1100 



Coolant ► 



1103 1103 1103 




1106 



Dry ice liquefying 
device 



Coolant ► 



1101 




1104 



1107 



storage and transport 



FIG. 1 1 



